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(54) Sliding-type portable wireless terminal 

(57) A sliding-type portable wireless terminal that 
has a main body, and a sub body that longitudinally 
slides on the main body to open from and close into the 
main body. The sliding-type portable wireless terminal 
comprises a spring module that is fixed to the main body 
and includes torsion springs for supplying a sliding force 
in a direction of closing the sub body into the main body 
when the sub body is downwardly slid on the main body 
by a designated distance in the direction of closing the 
sub body into the main body, and supplying a sliding 
force in a direction of opening the sub body from the 
main body when the sub body is upwardly slid on the 
main body by the designated distance in the direction of 
opening the sub body from the main body. The sliding- 
type portable wireless terminal uses the torsion springs 
as means for sliding the sub body on the main body, 
thereby ensuring a smooth sliding motion of the sub 
body. In addition, the sliding-type portable wireless ter- 
minal use the torsion springs having a small height, 
thereby manufacturing the spring module with a slim 
size and being advantageous in terms of the miniaturi- 
zation of the terminal. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention: 

[0001] The present invention relates to a portable 
wireless terminal, and more particularly to a sliding-type 
portable wireless terminal in which a sub body slides on 
a main body in a longitudinal direction to expose and 
cover a keypad of the main body of the wireless terminal. 

Description of the Related Art: 

[0002] Portable wireless terminals are divided into 
several categories, i.e., bar-type terminals, flip-type ter- 
minals, and folder-type terminals. 
[0003] In the case of the bar-type terminal, data inputs 
and outputs and transmitting and receiving units, are in- 
stalled on a main housing. A keypad, which serves as 
a means for inputting data, is always exposed. For ex- 
ample, if a user stores the bar-type terminal in a pock- 
etbook or pocket, keys on the keypad may be uninten- 
tionally depressed resulting in false calls, high cost and 
possible embarrassment to the user. Furthermore, since 
the bar-type terminal requires a sufficient distance be- 
tween the transmitting unit and the receiving unit, the 
bar-type terminal is therefore limited in the degree to 
which it can be miniaturized. 

[0004] The flip-type terminal comprises a main body, 
a flip, and a hinge module for connecting the flip to the 
main body. Data inputs and outputs and transmitting and 
receiving units, are installed on the main body. The flip 
covers a keypad, which is for inputting data. The keypad 
is installed on the main body of the flip-type terminal. 
When a caller places a call on the wireless terminal, the 
flip is in an open position to expose the keypad for a 
caller to dial a phone number. When the flip-type termi- 
nal is stored, for example, in a pocketbook or pocket, 
the flip covers the keypad and prevents operation of the 
keypad. This prevents unintentional operation of the 
keypad. However, the flip-type terminal is also limited in 
the degree to which it can be miniaturized due to a re- 
quirement that there be a sufficient distance between 
the transmitting unit and the receiving unit. 
[0005] The folder-type terminal comprises a main 
body, a folder, and a hinge module for rotatably connect- 
ing the folder to the main body. The folder is rotated 
about a hinge axis of the hinge module and is opened 
from and closed into the main body. In a standby mode 
of operation, when the folder is closed into the main 
body, the unintentional operation of the keypad is pre- 
vented since the folder covers the keypad. In a commu- 
nication mode of operation, when the folder is opened 
from the main body, a sufficient distance between a 
transmitting unit and a receiving unit exists. Therefore, 
the folder-type terminal is advantageous in terms of its 
ability to be miniaturized. For this reason, users typically 



prefer the folder-type terminal. 

[0006] In the flip-type terminal or the folder-type ter- 
minal, when the flip or the folder is rotated from the main 
body at more than a designated angle via the hinge 

5 module that rotatably connects the flip or the folder to 
the main body, a force acting in a direction of opening 
the flip or the folder from the main body is applied to the 
flip or the folder. On the other hand, when the flip or the 
folder is rotated from the main body at less than the des- 

10 jgnated angle via the hinge module, a force acting in a 
direction of closing the flip or the folder into the main 
body is applied to the flip or the folder. 
[0007] Recently, in accordance with the diversification 
of designs of portable wireless terminals, a sliding-type 

15 portable wireless terminal in which a sub body slides on 
a main body to expose and cover a keypad installed on 
the main body has been developed recently and is in- 
creasingly being used. 

[0008] However, the sliding-type portable wireless 
20 terminal is limited in terms of its possible structures and 
must be manually operated by users so as to allow the 
sub body to fully slide on the main body of the wireless 
terminal. 

25 SUMMARY OF THE INVENTION 

[0009] Therefore, it is an object of the present inven- 
tion to provide a sliding-type portable wireless terminal 
in which a sub body is easily slid onto a main body and 

30 is opened from and closed into the main body. 

[0010] These and other objects of the present inven- 
tion can be substantially accomplished a sliding-type 
portable wireless terminal that has a main body, and a 
sub body that longitudinally slides on the main body to 

35 open from and close into the main body. The sliding-type 
portable wireless terminal comprises a spring module 
that is fixed to the main body and includes torsion 
springs for supplying a sliding force in a direction of clos- 
ing the sub body into the main body when the sub body 

40 js downwardly slid on the main body by a designated 
distance in the direction of closing the sub body into the 
main body, and supplying a sliding force in a direction 
of opening the sub body from the main body when the 
sub body is upwardly slid on the main body by the des- 

45 jgnated distance in the direction of opening the sub body 
from the main body. 

BRIEF DESCRIPTION OF THE DRAWINGS 

50 [0011] The above and other objects, features and oth- 
er advantages of the present invention will be more 
clearly understood from the following detailed descrip- 
tion taken in conjunction with the accompanying draw- 
ings, in which: 

55 

Fig. 1 is an exploded perspective view of an exam- 
ple of a sliding-type portable wireless terminal in ac- 
cordance with an embodiment of the present inven- 
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tion; 

Fig. 2 is a perspective view of an inner surface of a 
rear cover of a spring module of Fig. 1 ; 
Fig. 3a is a cross-sectional view of a sliding guide 
taken along the line A-A* of Fig. 1 ; 
Fig. 3b is a cross-sectional view of a front cover tak- 
en along the line B-B' of Fig. 1 ; 
Fig. 4 is a top plan view showing an example of an 
operation of a torsion spring in a closed condition 
of a sub body into a main body of the portable wire- 
less terminal of Fig. 1 ; 

Fig. 5 is a top plan view showing an example of an 
operation of the torsion spring in an opened condi- 
tion of the sub body from the main body of the port- 
able wireless terminal of Fig. 1 ; 
Fig. 6 is a perspective view of the assembled port- 
able wireless terminal of Fig. 1 ; 
Fig. 7 is a perspective view of the portable wireless 
terminal of Fig. 6 when the sub body is being 
opened from the main body; and 
Fig. 8 is a perspective view of the portable wireless 
terminal of Fig. 6 when the sub body is fully opened 
from the main body. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0012] Several embodiments of the present invention 
will now be described in detail with reference to the ac- 
companying drawings. In the drawings, the same or sim- 
ilar elements are denoted by the same reference numer- 
als even though they are depicted in different drawings. 
Also, a detailed description of known functions and con- 
figurations have been omitted for conciseness. 
[0013] Fig. 1 is an exploded perspective view of an 
example of a sliding-type portable wireless terminal 1 00 
in accordance with an embodiment of the present inven- 
tion. As shown in Fig. 1 , the sliding-type portable wire- 
less terminal 1 00 in accordance with an embodiment of 
the present invention comprises a main body 1 01 , a sub 
body 102, and a spring module 150 for connecting the 
sub body 102 to the main body 101 to enable the sub 
body 102 to slide on the main body 101. 
[0014] Reference will now be made to Fig. 8 which is 
a perspective view of the portable wireless terminal 1 00 
of Fig. 6 when the sub body 1 02 is fully opened from the 
main body 101 . A keypad 111 and a transmitting unit 1 13 
having a microphone (not shown) installed therein are 
provided on a front surface of the main body 1 01 . The 
sub body 1 02 slides longitudinally on the main body 1 01 , 
thereby exposing and covering the keypad 111 and the 
transmitting unit 113 on the main body 101 . 
[0015] The sub body 102 is connected to the main 
body 101 to enable the sub body 102 to slide on the 
main body 1 01 , and a receiving unit 117 having a speak- 
er (not shown) installed therein, a display device 115 
such as a LCD (liquid crystal display), a TFT (thin film 
transistor), and the like, and function keys 119 are pro- 



vided on a front surface of the sub body 102. Referring 
to Fig. 1 , a pair of sliding guides 127 are installed on a 
rear surface of the sub body 102, thereby ensuring a 
smooth sliding motion of the sub body 102 on the main 

5 body 101. Preferably, as shown in Fig. 3a, the sliding 
guide 127 has an H-beam shape including side slits 
127a longitudinally formed on both side surfaces of the 
sliding guide 127. The H-beam shaped sliding guides 
127 guide the sliding motion of the sub body 1 02 on the 

io main body 101, and simultaneously prevent the sub 
body 1 02 from being separated from the main body 101. 
In order to open and close the sub body 102 from and 
into the main body 1 01 , the sub body 1 02 should pref- 
erably slide longitudinally on the main body 101. The 

is sliding guides 127 are fixed to connection grooves 123 
longitudinally formed on the rear surface of the sub body 
102 as shown in Fig. 1 . 

[0016] The spring module 150 includes a rear cover 
151, a front cover 153, and torsion springs 155. 

20 [0017] The rear cover 1 51 is fixed to the front surface 
of themain body 101 . In an embodiment of the invention, 
the rear cover 151 can be formed separately from the 
main body 1 01 . In another embodiment of the invention, 
the rear cover 151 can be formed integrally with the main 

25 body 101. The rear cover 151 is disposed beyond an 
upper portion of the front surface of the main body 1 01 , 
and the keypad 1 11 is formed on a lower portion of the 
front surface of the main body 1 01 . As shown in Fig. 2, 
a C-shaped or substantially C-shaped recess 151a is 

30 formed on the rear cover 151, thereby serving as a 
space for allowing the torsion springs 1 55 to move there- 
in. The recess 151a includes an inner side wall 151 b 
and an outer side wall 151c. 

[0018] Referring to Fig. 1, sliding grooves 153d are 

35 longitudinally formed on the front cover 153 to corre- 
spond to the sliding guides 127. A guide slit 153c is lon- 
gitudinally formed through the bottom surface of the slid- 
ing groove 1 53d of the front cover 1 53. As shown in Fig . 
3b, sliders 153e formed on both sides of the open end 

40 of the sliding groove 153d move within the side slits 
1 27a of the sliding guide 1 27 depicted in Fig. 1 . The up- 
per surfaces of the sliding guides 127 are connected to 
the inside of the front cover 1 53 via the guide slits 1 53c. 
Supporting holes 1 53f for supporting the torsion springs 

45 155 are formed through the front cover 153. The front 
cover 153 is fixed to the rear cover 151 and is simulta- 
neously connected to the sliding guides 1 27 on the rear 
surface of the sub body 1 02, thereby serving as a bridge 
for connecting the sub body 102 to the main body 101 

so to enable the sub body 102 to slide on the main body 
101. 

[0019] The torsion spring 155 includes a coil 155a, a 
first fixing terminal 155b extends from one end of the 
coil 155a, and a second fixing terminal 155c extends 
55 from the other end of the coil 1 55a. The coil 1 55a of the 
torsion spring 1 55 moves along a designated path within 
the recess 151a of the rear cover 151 . The first fixing 
terminal 155b protrudes through via the guide slit 153c 
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of the front cover 153. The first fixing terminal 155b is 
fixed to the sliding guide 127 that is on the rear surface 
of the sub body 102, and the second fixing terminal 155c 
is fixed to the supporting hole 153f of the front cover 
1 53. An elastic force that moves the first fixing terminal 
155b and the second fixing terminal 155c away from 
each other is stored in the torsion springs 155. The cu- 
mulative elastic force provides sufficient force to enable 
the sub body 102 to slide on the main body 101 to ex- 
pose and cover the keypad 111 and the transmitting unit 
113 installed on the main body 101. The torsion spring 
155 preferably has a thin thickness, thereby producing 
a slim-sized spring module 150 to slide the sub body 
1 02 on the main body 1 01 . 

[0020] Figs. 4 and 5 illustrate an operation of the tor- 
sion springs 155. Fig. 4 shows the sub body 102 being 
closed into the main body 101, thereby covering the key- 
pad 111 and the transmitting unit 113 on the main body 
101 . Herein, the first fixing terminals 155b of the torsion 
springs 155 pass through the guide slits 153c. 
[0021] First, the sub body 102 is closed into the main 
body 101 in the sliding-type portable wireless terminal 

1 00. When a user longitudinally slides the sub body 1 02 
upwards on the main body 101 in a direction of opening 
the sub body 1 02 from the main body 1 01 , the first fixing 
terminals 1 55b and the second fixing terminals 1 55c are 
positioned closer to each other, and an elastic force is 
stored in the torsion springs 155. Then, after the sub 
body 102 is longitudinally slid further upwardly on the 
main body 1 01 and passes a point at which the first fixing 
terminals 1 55b and the second fixing terminals 1 55c are 
closest to each other, although the user does not con- 
tinue to slide the sub body 1 02 further on the main body 

1 01 , the first fixing terminals 155b and the second fixing 
terminals 155c are moved away from each other by the 
elastic force stored in the torsion springs 155. That is, 
afterthe user moves the sub body 1 02 so as to upwardly 
slide the sub body 1 02 on the main body 1 01 by a des- 
ignated distance, the sub body 102 is automatically 
opened from the main body 101 without any force ap- 
plied by the user to expose the keypad 111 and the trans- 
mitting unit 1 1 3 on the main body 1 01 . 

[0022] The following describes an example of an op- 
eration of closing the sliding-type portable wireless ter- 
minal in a state in which the sub body 102 is opened 
from the main body 101 . After the sub body 1 02 is lon- 
gitudinally slid on the main body 101 downwardly in a 
direction of closing the sub body 1 02 into the main body 
1 01 and passes the point at which the first fixing termi- 
nals 1 55b and the second fixing terminals 1 55c are clos- 
est to each other, although the user does not continue 
to slide the sub body 102 further downwardly on the 
main body 1 01 , the sub body 1 02 is closed into the main 
body 1 01 by the elastic force stored in the torsion spring 
155 to cover the keypad 111 and the transmitting unit 
1 1 3 on the main body 1 01 . 

[0023] Hereinafter, a change in the elastic force 
stored in the torsion springs 155 during opening and 



closing the sub body 1 02 from and into, respectively, the 
main body 101 will be described in detail. In case the 
sub body 102 is fully opened from and fully closed into 
the main body 1 01 , the elastic force stored in the torsion 

5 springs 1 55 has its minimum value. When the first fixing 
terminal 155b and the second fixing terminal 155c are 
closest to each other during opening and closing the sub 
body 102 from and into, respectively, the main body 1 01 , 
the elastic force stored in the torsion spring 155 has its 

10 maximum value. 

[0024] As a result, after the sub body 102 slides on 
the main body 101 and passes the point where the first 
fixing terminals 155b and the second fixing terminals 
155c are closest to each other, the sub body 102 con- 

*5 tinues to slide on the main body 101 in the same direc- 
tion, thereby being opened from or closed into the main 
body 1 01 by means of the elastic force of the torsion 
springs 155. That is, when the sub body 102 slides on 
the main body 101 less than a designated distance, a 

20 force acting in a direction of closing the sub body 102 
into the main body 101 is applied to the torsion springs 
155. On the other hand, when the sub body 102 slides 
on the main body 101 more than the designated dis- 
tance, a force acting in a direction of opening the sub 

25 body 1 02 from the main body 1 01 is applied to the tor- 
sion springs 1 55. This results in a semi-automatic sliding 
operation of the sub body 102 relative to the main body 
101. 

[0025] The coil 1 55a of the torsion spring 1 55 moves 

30 along a designated curved path within the recess 1 51 a. 
Herein, an obstacle (not shown) such as a rib for limiting 
the curved movement of the coil 155a within the recess 
151a can be installed in the rear cover 151, thereby lim- 
iting the range of the sliding movement of the sub body 

35 1 02 on the main body 1 01 . By limiting the movement of 
the coil 155a, any impact generated in the process of 
opening and closing the sub body 102 from and into, 
respectively, the main body 1 01 is partially absorbed by 
the torsion springs 155. 

40 [0026] A cavity 121 for receiving the spring module 
150 and supplying a space for the movement of the 
spring module 150 is formed on the rear surface of the 
sub body 1 02. Side walls 1 25a and 1 25b are respective- 
ly formed on upper and lower ends of the cavity 121 to 

45 respectively contact upper and lower ends 153a and 
153b of the spring module 150. That is, when the sub 
body 1 02 is closed into the main body 1 01 , the side wall 
125a of the cavity 121 contacts the upper end 153a of 
the spring module 150. When the sub body 102 is 

50 opened from the main body 101 , the side wall 125b of 
the cavity 1 21 contacts the lower end 1 53b of the spring 
module 150. Therefore, the range of the sliding move- 
ment of the sub body 1 02 is limited by the spring module 
150. 

55 [0027] As described above, by limiting the movement 
of the coil 155a, any impact generated between the side 
wall 125b of the cavity 121 and the lower end 153b of 
the spring module 1 50 in the process of opening the sub 
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body 102 from the main body 101 is absorbed by the 
torsion springs 155. Furthermore, in order to assure the 
reliability of the components of the sliding-type portable 
wireless terminals, an additional shock absorber (not 
shown) such as a damper made of rubber can be formed 
on a directly impacted position in the sliding-type port- 
able wireless terminal according to an embodiment of 
the present invention. 

[0028] As described briefly above, Fig. 6 is an assem- 
bled perspective view of the portable wireless terminal 
1 00 of Fig. 1 . Fig. 7 is a perspective view of the portable 
wireless terminal of 100 of Fig. 6, while the sub body 
102 is being opened from the main body 101 so as to 
expose the keypad 111 and the transmitting unit 113 on 
the main body 101, and Fig. 8 is a perspective view of 
the portable wireless terminal 100 of Fig. 6, when the 
sub body 102 is fully opened from the main body 101 . 
As shown in Figs. 6 to 8, the receiving unit 117 having 
the speaker installed therein, the display device 115, 
and the function keys 119 are provided on the front sur- 
face of the sub body 1 02. The keypad 1 1 1 and the trans- 
mitting unit 113 having the microphone installed therein 
are provided on the front surface of the main body 1 01 
of the terminal 1 00. The sub body 1 02 slides on the main 
body 101 and is opened from and closed into the main 
body 101 to expose and cover the keypad 111 and the 
transmitting unit 1 1 3 on the main body 101. The opening 
and closing of the sub body 102 is performed by the 
spring module 150 via the torsion springs 155. 
[0029] As apparent from the above description, the 
embodiments of the present invention described above 
provide a sliding-type portable wireless terminal using 
torsion springs as a means for sliding a sub body on a 
main body, thereby ensuring a smooth sliding motion of 
the sub body. Further, the embodiments of the present 
invention reduce a height of the torsion spring, thereby 
manufacturing a spring module with a slim size and that 
is advantageous in terms of the miniaturization of the 
terminal. 

[0030] Although certain embodiments of the present 
invention have been disclosed for illustrative purposes, 
those skilled in the art will appreciate that various mod- 
ifications, additions and substitutions are possible, with- 
out departing from the scope and spirit of the invention 
as disclosed in the accompanying claims. 

Claims 

1. A sliding-type portable wireless terminal having a 
main body, and a sub body adapted to longitudinally 
slide on the main body to open from and close into 
the main body, the sliding-type portable wireless 
terminal, comprising: 

a spring module being fixed to the main body 
and including torsion springs adapted to supply 
a sliding force in a direction of closing the sub 



body into the main body when the sub body is 
downwardly slid on the main body by a desig- 
nated distance in the direction of closing the 
sub body into the main body, and to supply a 
5 sliding force in a direction of opening the sub 

body from the main body when the sub body is 
upwardly slid on the main body by a designated 
distance in the direction of opening the sub 
body from the main body. 

10 

2. The sliding-type portable wireless terminal as set 
forth in claim 1 , wherein the spring module compris- 
es: 

*5 said torsion springs, each having a coil, and a 

first fixing terminal extending from one end of 
the coil, and a second fixing terminal extending 
from the other end of the coil; 
a rear cover being fixed to the main body, and 
20 having a recess for supplying a space for mov- 

ing each of the coils of said torsion springs and 
supporting holes forsupporting ends of the sec- 
ond fixing terminals; and 
a front cover connected to the sub body and 
25 being longitudinally slid on the sub body, and 

simultaneously being fixedly connected to the 
rear cover so as to protect the torsion springs, 
said front cover having guide slits extending in 
a longitudinal direction to expose the first fixing 
30 terminals of the torsion springs to the outside. 

3. The sliding-type portable wireless terminal as set 
forth in claim 2, wherein the rear cover is formed 
integrally with the main body. 

35 

4. The sliding-type portable wireless terminal as set 
forth in claim 2, wherein the torsion springs com- 
prise a pair of torsion springs, said pair of torsion 
springs being symmetrical to each other. 

40 

5. The sliding-type portable wireless terminal as set 
forth in claim 4, wherein the pair of torsion springs 
are located within the rear cover. 

45 6. The sliding-type portable wireless terminal as set 
forth in claim 2, wherein sliding guides are formed 
on a rear surface of the sub body. 

7. The sliding-type portable wireless terminal as set 
50 forth in claim 6, wherein sliding slits are longitudi- 
nally formed on the outer surface of the front cover 
of said spring module to correspond to the sliding 
guides. 

55 8. The sliding-type portable wireless terminal as set 
forth in claim 2, wherein the first fixing terminal that 
passes through the guide slit of the front cover is 
fixed to a designated position of the sliding guide. 
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9. The sliding-type portable wireless terminal as set 
forth in claim 2, wherein the recess is substantially 
C-shaped. 

10. The sliding-type portable wireless terminal as set 5 
forth in claim 6, wherein the sliding guides are sub- 
stantially H-beam shaped. 

11. The sliding-type portable wireless terminal as set 
forth in claim 6, wherein the sliding guides are 10 
adapted to guide a motion of the sub body. 

12. The sliding-type portable wireless terminal as set 
forth in claim 6, wherein the sliding guides are 
adapted to prevent the sub body from being sepa- 1$ 
rated from the main body. 

13. The sliding-type portable wireless terminal as set 
forth in claim 2, wherein said torsion springs are 
adapted to have a thin thickness. 20 

14. The sliding-type portable wireless terminal as set 
forth in claim 1 , wherein said sliding-type portable 
wireless terminal is adapted to be miniaturized. 

25 

15. The sliding-type portable wireless terminal as set 
forth in claim 1 , wherein the rear cover of the sliding- 
type portable wireless terminal is adapted to be 
formed separately from the main body of the sliding 
type portable wireless terminal. 30 
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